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INTRODUCTION

The data included in this report were collected as part of the pilot study

for the Office of Naval Research (ONR) Coastal Transition Zone project during

March 17-26, 1987. The study area encompassed the region from Pt. Reyes,

California to Pt. St. George, Oregon from the coast to 150 km offshore. The

planned sampling grid (Fig. 1) consisted of two alongshore sections 150 and 90

km offshore, a discontinuous alongshore section 60 km offshore, and four

across shore sections. The across shore 4ections divided the sampling grid

into three seperate modules (A, B, and C in Fig. I) and each module was

completed before the next was begun to provide a near synoptic survey within

each module. The actual sampling grid (Figs. 2 & 3) differed somewhat from the

original due to weather and time constraints. A total of 96 CTD casts to 500 m

depth and 55 XBT drops to 750 m were made.

The R/V PT SUR departed from Moss Landing, California on the morning of

March 17, 1987 and arived on station 1 (Fig. 2) at the southeast corner of

module C at 0550 UT on March 18. From this point the ship proceeded around

module C counterclockwise completing the eastern CTD section (stations 1-12,

Fig. 2) followed by the northern (stations 12-16), western (stations 16-24),

and southern (stations 27-30) sections. The survey of module C was completed

by 2330 UT on March 19. The ship then moved inshore of module C occupying XBT

stations 31, 101-112 (Fig. 3) and CTD stations 32, 35, 36, 39, and 40 (Fig. 2)

on the way north to module B.

The CTD survey of module B began at 0630 UT on March 21 again at the

southeast corner of the module at station 41 (Fig. 2). Following this cast,

the ship proceeded north occupying the stations along the eastern edge of

module B (stations 41-50, Fig. 2) followed by those along the northern

(stations 50-54). western (stations 54-65), and southern (stations 65-69)

• I I II I I I I I I
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edges. The last CTD cast of module B (station 69, Fig. 2) was completed at

2320 UT on March 22. Following this more inshore CTD casts (stations 690, 70,

73, 74, 76, 77, 771, 772, 78, 781, and 782, Fig. 2) and XBT drops (113 - 128,

760, 129 - 131, and 770, Fig. 3) were made.

Due to time constraints all of the originally planned stations of module A

could not be occupied. This module was begun at 1430 UT on March 24 at CTD

station 79 (Fig. 2) and was occupied by steaming west across the module and

then south completing CTD stations 80-85. The ship then turned back north and

occupied stations 86 and 87. Next the northernmost cross shore section

(stations 88-92, Fig. 2) was completed. Finally the ship proceeded south,

occupied stations 93-96 and finished the last CTD station at 2330 UT on March

25. A section of XBT drops (950 - 901, Fig. 3) was made on the way back south

through the center of the study area. A listing of all CTD and XBT stations

occupied during the cruise is shown in Table 1.

The personnel on this cruise were; Dr. Steven R. Ramp (NPS), Hr. Jim

Stockel (NPS), Hr. Paul Jessen (NPS), Dr. David C. Smith IV (NPS), Mr. Dan

Sakoda (NPS), and Ms. Sheryl Fellbaum (NPS).

DATA ACQUISITION AND CALIBRATION

Hydrographic data was acquired using a Neil Brown Mark III-B CTD and

Sippican T-4 XBTs. A General Oceanics rosette sampler was attached to the CTD

and was equipped with twelve 5 liter Niskin bottles for in-situ water

sampling. The CTD sampling rate was 32 Hz, but the acquisition software

employed a latch filter which limited the number of data points collected

during each cast to 4308. On the 500 m casts this resulted in the acquisi-

tion of 8 or 9 data points per meter of water. CTD data was acquired only on

the downcast with a winch speed of approximately 30 u/min to 150 m then 60

m/min to 500 m. The data were acquired using an HP200 computer and stored on

5



Table 1. List of stations occupied during the Coastal Transition Zone (CTZ1)

pilot study, showing date, time, type, location, and weather.

Date Time Stn Type Latitude Longitude Wind Air Dew pt.

(UT) No. Dir Spd(m/s) (°C) (°C)

March 18 0550 1 CTD 37 37.9 123 54.3 010 7.8 11.18 10.20

0723 2 CTD 37 45.7 123 58.0 336 10.2 11.36 7.16

0857 3 CTD 37 52.9 124 3.7 321 9.5 11.70 5.50

1019 4 CTD 37 59.2 124 8.0 328 10.7 11.26 5.77

1142 5 CTD 38 6.9 124 10.1 307 9.3 10.67 4.71

1319 6 CTD 38 14.5 124 16.5 292 12.0 10.56 5.47

1449 7 CTD 38 21.4 124 21.8 336 10.6 10.98 5.32

1617 8 CTD 38 28.9 124 25.5 294 9.9 12.44 4.12

1751 9 CTD 38 34.0 124 28.7 315 11.9 11.81 3.14

1922 10 CTD 38 43.0 124 36.9 020 5.8 11.52 3.86

2046 11 CTD 38 50.1 124 39.4 329 7.4 10.27 4.76

2209 12 CTD 38 57.4 124 44.0 307 7.8 9.35 4.41

2324 13 CTD 38 53.2 124 53.6 333 8.1 12.17 4.45

March 19 0038 14 CTD 38 50.4 125 1.1 293 10.1 11.19 3.16

0152 15 CTD 38 47.0 125 9.6 309 8.8 10.04 3.17

0313 16 CTD 38 43.0 125 19.1 319 10.4 10.87 2.46

0436 17 CTD 38 35.6 125 14.4 315 10.1 9.51 3.57

0612 18 CTD 38 28.5 125 9.8 305 11.2 9.69 3.31

0735 19 CTD 38 21.2 125 5.1 297 11.4 9.51 2.45

0856 20 CTD 38 14.3 124 59.9 301 11.0 10.09 3.75

1012 21 CTD 38 7.4 124 55.5 237 9.7 8.99 4.85

1138 22 CTD 37 59.6 124 50.2 331 11.2 10.86 2.56

1305 23 CTD 37 52.1 124 45.7 360 10.2 8.93 3.99

1425 24 CTD 37 45.5 124 41.0 192 13.6 10.23 3.84

1555 25 CTD 37 37.3 124 37.5 349 14.3 10.34 4.78

1719 26 CTD 37 30.7 124 31.8 354 12.0 11.19 3.01

1854 27 CTD 37 23.0 124 28.1 342 10.3 10.97 3.21

2018 28 CTD 37 26.7 124 20.0 320 11.4 11.13 2.94

2143 29 CTD 37 31.0 124 10.2 324 12.9 11.00 3.36

2259 30 CTD 37 34.6 124 2.1 308 12.7 12.55 3.88

March 20 0028 31 XBT 37 38.3 123 53.2 316 12.3 11.61 3.85

0300 101 XBT 37 42.1 123 43.5 11.1 3.7

0415 32 CTD 37 45.2 123 36.5 336 12.4 10.35 4.46

0615 102 XBT 37 50.7 123 24.2 10.0 4.8

1328 103 XBT 38 11.0 123 34.8 9.6 4.1

1406 104 XBT 38 7.4 123 41.8 9.5 4.5

1450 35 CTD 38 5.0 123 48.2 006 7.2 9.56 3.99

1606 105 XBT 38 11.6 123 51.3 10.2 3.6

1653 106 XBT 38 18.3 123 55.3 10.2 3.0

1740 36 CTD 38 24.6 123 58.5 319 2.6 9.93 2.84

1848 107 XBT 38 27.6 123 51.2 086 0.7 9.42 4.52

1932 108 XBT 38 30.9 123 43.4 9.3 3.5

March 21 0005 109 XBT 38 50.5 123 57.7 10.2 4.6

0048 110 XBT 38 47.7 124 6.2 8.4 3.8

0130 39 CTD 38 45.0 124 14.0 183 12.4 8.59 3.74

0242 111 XBT 38 51.2 124 17.5 8.2 4.9

0325 112 XBT 38 57.7 124 21.3 9.0 5.8

0410 40 CTD 39 4.0 124 25.9 164 12.8 8.86 5.88

6



Table 1. (continued)

Date Time Stn Type Latitude Longitude Wind Air Dew pt.

(UT) No. Dir Spd(m/s) (°C) (o0)

0634 41 CTD 38 56.9 124 45.1 303 8.2 8.89 2.72

0752 42 CTD 39 4.0 124 49.4 298 9.9 9.58 1.30

0913 43 CTD 39 11.1 124 54.5 306 9.4 9.26 3.09

1036 44 CTD 39 18.2 124 59.4 293 9.7 9.12 2.53
1158 45 CTD 39 25.3 125 4.3 263 8.8 8.76 3.13

1326 46 CTD 39 32.2 125 9.2 269 9.2 7.32 3.78

1502 47 CTD 39 39.8 125 14.4 308 11.2 8.42 3.67
1715 48 CTD 39 46.7 125 19.8 293 11.7 8.46 3.69

1836 49 CTD 39 52.9 125 25.1 286 11.5 10.00 4.57

2008 50 CTD 40 0.3 125 28.7 286 13.3 10.16 3.63

2142 51 CTD 40 0.4 125 38.7 327 3.9 8.55 3.97

2308 52 CTD 40 0.4 125 48.7 295 7.6 9.96 4.71

March 22 0032 53 CTD 40 0.4 125 58.8 338 7.1 10.31 4.98

0225 54 CTD 40 0.0 126 10.2 007 13.0 11.35 5.02

0346 55 CTD 39 53.4 126 5.4 174 9.1 9.96 5.74

0509 56 CTD 39 46.4 125 59.6 079 10.7 10.00 4.99

0629 57 CTD 39 39.0 125 56.0 062 4.8 9.83 5.45

0802 58 CTD 39 32.6 125 51.0 032 5.6 9.75 4.98

0940 59 CTD 39 25.3 125 46.4 001 5.9 9.71 5.00

1111 60 CTD 39 18.1 125 42.1 347 5.5 9.88 5.07

1301 61 CTD 39 11.0 125 37.1 014 3.6 9.82 4.84

1422 62 CTD 39 3.9 125 32.8 324 3.8 9.92 4.26

1544 63 CTD 38 57.0 125 28.1 346 2.9 10.28 4.45

1700 64 CTD 38 49.7 125 23.4 202 1.3 10.25 5.27

1818 65 CTD 38 43.5 125 17.9 211 3.0 10.49 4.55

1926 66 CTD 38 47.0 125 10.4 224 3.8 10.62 4.88

2038 67 CTD 38 50.3 125 1.0 195 5.4 10.62 5.04

2146 68 CTD 38 53.5 124 53.5 186 4.3 10.55 4.99

2256 69 CTD 38 56.9 124 44.9 200 5.3 10.59 4.96

March 23 0008 690 CTD 39 0.1 124 35.4 203 7.0 10.45 4.52

0127 70 CTD 39 4.1 124 25.5 115 6.5 10.03 5.62

0241 113 XBT 39 8.2 124 15.6 9.7 6.5

0330 114 XBT 39 11.7 124 7.6 10.0 5.9

0448 115 XBT 39 17.6 123 52.8 9.4 5.9
0753 116 XBT
0818 117 XBT 39 37.9 124 2.9 8.4 7.2

0930 118 XBT 39 32.9 124 15.2 10.2 9.3

1048 119 XBT 39 27.4 124 26.8 12.6 4.0

1205 73 CTD 39 23.1 124 38.2 003 13.5 11.87 4.14

1341 120 XBT 39 30.1 124 42.1 11.4 3.8

1456 121 XBT 39 36.1 124 46.2 330 15.3 11.93 3.60

1615 74 CTD 39 42.4 124 50.6 346 13.4 11.05 3.86

1807 122 XBT 39 47.2 124 38.7 337 10.5 11.2 1.8

1918 123 XBT 39 51.8 124 27.5 12.5 4.2

2030 124 XBT 39 56.9 124 15.8 11.3 4.3

2153 125 XBT 40 0.4 124 15.9 11.7 3.8

2300 126 XBT 40 0.3 124 28.0 12.7 4.1

March 24 0006 127 XBT 40 0.4 124 40.1 12.6 4.1

0111 128 XBT 40 0.3 124 52.1 12.1 5.2
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Table 1. (continued)

Date Time Stn Type Latitude Longitude Wind Air Dew pt.

(UT) No. Dir Spd(m/s) (°C) (0c)

0220 76 CTD 40 0.3 125 4.2 354 11.4 11.39 4.39

0248 760 XBT 39 59.9 125 5.6 11.4 4.4

0348 129 XBT 40 5.7 124 56.0 10.1 5.3

0436 130 XBT 40 9.8 124 49.3 10.1 5.7

0542 131 XBT 40 8.3 124 38.9 344 13.4 10.29 4.49

0611 770 XBT 40 21.8 124 34.6 10.9 4.6

0639 77 CTD 40 22.4 124 34.5 350 10.8 10.01 4.78

0804 771 CTD 40 22.5 124 43.5 350 11.3 10.70 4.36

0932 772 CTD 40 22.4 124 53.8 359 12.0 10.73 4.16

1042 78 CTD 40 22.4 125 3.7 357 9.9 10.51 4.05

1206 781 CTD 40 22.9 125 12.5 003 12.9 10.42 4.56

1315 782 CTD 40 23.0 125 20.8 358 11.1 11.24 5.44

1423 79 CTD 40 23.0 125 28.9 350 10.6 11.18 4.55

1543 80 CTD 40 22.8 125 39.9 003 11.1 11.08 4.45

1700 81 CTD 40 22.5 125 50.1 348 13.5 11.19 4.39

1819 82 CTD 40 23.0 125 59.5 011 10.1 11.42 4.75

1935 83 CTD 40 23.5 126 8.6 357 10.2 12.15 4.77

2044 84 CTD 40 15.6 126 8.5 354 10.9 10.91 4.73

2158 85 CTD 40 8.4 126 8.6 350 11.4 11.25 5.04

March 25 0109 86 CTD 40 30.5 126 8.8 334 12.1 11.38 4.76

0244 87 CTD 40 38.5 126 9.7 347 11.1 10.93 4.24

0407 88 CTD 40 45.1 126 10.2 347 11.7 10.22 4.93

0533 89 CTD 40 45.4 125 59.7 341 12.3 9.91 4.72

0700 90 CTD 40 45.6 125 48.3 331 12.0 10.39 5.43

0832 91 CTD 40 45.6 125 38.3 348 12.6 10.66 5.01

0958 92 CTD 40 45.6 125 28.4 358 12.3 10.44 6.09

1114 93 CTD 40 38.5 125 28.3 350 11.9 9.93 5.87

1233 94 CTD 40 30.5 125 28.7 003 10.9 10.16 6.34

1352 791 CTD 40 22.9 125 28.5 356 10.4 9.94 6.15

1511 95 CTD 40 16.5 125 29.1 349 11.6 10.61 5.74

1623 96 CTD 40 8.4 125 32.3 347 13.1 10.65 5.88

1748 950 XBT 39 59.9 125 28.2 10.5 7.0

1830 949 XBT 39 53.2 125 24.7 11.5 6.9

1911 948 XBT 39 46.3 125 19.6 11.7 7.3

2000 947 XBT 39 39.1 125 13.5 12.3 7.1

2041 46 :BT 39 32.5 125 8.6 12.3 7.5

2123 945 XBT 39 25.2 125 4.5 11.6 7.9

2211 944 XBT 39 17.3 124 58.4 12.3 7.9

2253 943 XBT 39 11.2 124 53.8 12.5 7.9

2341 942 XBT 39 3.2 124 47.9 12.6 8.4

March 26 0023 941 XBT 38 57.1 124 44.8 13.2 8.2

0106 911 XBT 38 49.8 124 40.3 13.5 8.2

0153 910 XBT 38 43.1 124 35.1 13.5 8.4

0236 909 XBT 38 35.9 124 30.2 12.6 8.2

0330 908 XBT 38 28.2 124 25.7 12.9 7.2

0411 907 XBT 38 21.6 124 20.8 12.1 7.4

0453 906 XBT 38 14.5 124 15.6 12.3 7.5

0541 905 XBT 38 6.6 124 10.8 12.0 8.2

0623 904 XBT 38 0.0 124 7.0 12.7 8.5
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Table 1. (continued)

Date Time Stn Type Latitude Longitude Wind Air Dew pt.

(UT) No. Dir Spd(m/s) (0 0) (0 0)

0706 903 XBT 37 53.1 124 2.3 12.1 9.0
0748 902 KET 37 46.4 123 58.3 12.4 9.6
0841 901 xBT 37 38.3 123 52.8 12.5 9.5
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3.5 inch diskettes. Upon return the data were transferred to 9 track tape and

then processed on an IBM 3033 mainframe computer.

In addition to the CTD and XBT data, an underway data acquisition loop

recorded 30 second averages of sea surface temperature and salinity, sea

surface skin temperature, wind speed and direction, air temperature, and dew

point temperature. The sensors used to acquire this data included Seabird

temperature and conductivity sensors for the sea surface temperature and

salinity, a Rosemount 100 ohm platinum resistance thermometer for the sea

surface skin temperature, a Young anemometer for the wind speed and direction,

and a General Eastern dewpoint sensor for the air and dewpoint temperatures.

The underway data was acquired on an HP9816 computer and recorded on 3.5 inch

diskettes. Like the CTD data, the underway data were transferred to 9 track

tape upon return and processed on the IBM mainframe.

The temperature, conductivity, and pressure sensors on the CTD and the

temperature and conductivity sensors of the underway sampling system were

calibrated shortly before the cruise. The pressure calibration was carried

out using a Chandler Engineering dead weight tester as a standard. At 10

equally spaced pressures from 50 to 500 db indicated pressures from the

standard and the CTD sensor were recorded. The differences between recorded

values were within the stated accuracy of the sensor (+/- 1.6 db) so no

pressure correction was applied.

The temperature calibration was done using a Seabird temperature sensor as

a standard. This standard sensor is recalibrated by the manufacturer approx-

imately every six months. A temperature bath of 70 - 80 liters of fresh water

in an insulated tub was used to compare the standard and sample sensors at

IOC increments from 0 - 200C. 30 data points were collected at each temper-

ature and averaged to yield a single value at each temperature for each

10



sensor. Regression analysis was then used to calculate the calibration

coefficients for each sample sensor. The correction for the CTD sensor was

linear with coefficients of 0.998543 (slope) and 0.047536 (intercept). The

best correction for the underway temperature sensor was a second degree

polynomial fit with coefficients of 0.022502, 0.998798, and 0.000186.

The conductivity calibration was carried out using a Guildline Model 8400

Autosal as a standard. A constant conductivity bath was used to compare the

standard and sample sensor conductivities at five different conductivity

levels. 10 samples were taken at each conductivity level and averaged to

yield a single value for each sensor at each conductivity level. Regression

analysis was run comparing the sample sensor conductivities (CTD and under -

way) with the standard sensor conductivities (Autosal). A linear correction

was found for the CTD sensor with coefficients of 1.023828 (slope) and

0.005897 (intercept). The best fit for the underway conductivity sensor was a

second degree polynomial correction with coefficients of -0.195354, 1.03073,

and -0.000183.

A total of 61 water samples were taken at 8 CTD stations for post cruise

calibration. The CTD pressure, conductivity and temperature were noted as

each sample was taken. These numbers, after applying the pre-cruise

calibration coefficients, were used to calculate salinity and the results

compared with the water sample salinities calculated using the Guildline Model

8400 Autosal in the laboratory. In order to avoid erroneous comparisons due

to ship roll in areas of high vertical salinity gradients, samples were

eliminated from consideration if the salinity within 2 meters of the nominal

sample depth changed more than 0.01 PSU. The number of comparable points was

reduced to 35 by this constraint. The differences between Autosal calculated

salinities and those from the CTD are listed in Table 2. The mean difference

11



Table 2. Differences between salinities calculated using the corrected CTD

pressure, temperature, and conductivity readings and those of the

water samples at the same depth measured by the Guildline Autosal.

STA Z CTD SAL SAMPLE SAL DIFFERENCE

2 502 34.186 34.185 0.001

349 34.081 34.084 -0.001

25 33.161 33.153 0.008

4 32.994 32.997 -0.003

17 501 34.138 34.140 -0.002

200 33.948 33.955 -0.007

25 32.787 32.789 -0.002

3 32.792 32.791 0.001

32 493 34.915 34.209 -0.014

350 34.080 34.086 -0.006

25 32.884 32.883 0.001

2 32.882 32.882 0.000

50 201 33.964 33.976 -0.012

49 32.673 32.671 0.002

25 32.667 32.669 -0.002

4 32.669 32.672 -0.003

67 505 34.134 34.138 -0.004

45 32.835 32.839 -0.004

24 32.831 32.835 -0.004

2 32.844 32.840 0.004

84 498 34.104 34.105 -0.001

347 33.997 33.999 -0.002

200 33.907 33.908 -0.001

149 33.745 33.744 0.001

50 32.629 32.630 -0.001

2 32.625 32.626 -0.001

90 493 34.102 34.108 -0.006

352 33.995 33.996 -0.001

50 32.643 32.640 0.003

4 32.636 32.634 0.002

96 506 34.080 34.084 -0.004

203 33.878 33.880 -0.002

49 32.732 32.734 -0.002
4 32.725 32.724 0.001

12



was less than 0.002 with a range of -0.014 to 0.008. No further adjustments

were made to the CTD conductivities.

DATA PROCESSING

After the raw CTD data was transferred to the IBM 3033 mainframe computer

at the Naval Postgraduate School, temperature and conductivity corrections

were applied to produce profiles of corrected pressure, temperature, and

conductivity. Salinity was calculated from these corrected values according

to the algorithm of Lewis and Perkin (1981). Severe spiking due to system

malfunctions was eliminated from the salinity signal with a search for

vertical salinity gradients greater than 1.0 PSU/m. Points that were

determined to be bad were replaced using linear interpolation. Time lag

spikes were eliminated by discarding salinity data in regions where the

vertical temperature gradient exceeded 0.20 C/m and replacing the discarded

datA with linearly interpolated values. Finally the data were averaged within

1 m intervals and visually examined for any remaining outliers missed during

processing. If found, these points were replaced with linearly interpolated

values.

DATA PRESENTATION

The originally planned station positions and cruise track are shown in

Fig. 1. The actual CTD station numbers and positions, and XBT station numbers

and positions are shown in Figs. 2 and 3 respectively. A map of hourly

averaged wind vectors during the cruise is presented in Fig. 4.

Hydrographic data are presented in the form of horizontal maps, vertical

sections, and profiles.

Maps of surface temperature, salinity, and dynamic height relative to 500

db are presented in Fig. 5-7 respectively. The surface temperature and

salinity data are from the continuous underway system and not from the CTD or

13
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Figure 4. Hourly overage of wind speed and direction measured at 10 m height from
the R/V PT SUR during cruise CTZ 1.
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XBT data.

Vertical sections of temperature, salinity, and the density anomaly at

atmospheric pressure (UNESCO, 1987) from the CTD data are shown in Figs. 8-19.

Sections from module A are shown in Figs. 8-11, module B in Figs. 12-15, and

module C in Figs. 16-19. Fig. 20 is a vertical section of temperature from the

XBT drops made through the middle of the study area on the return trip.

Selected data from each CTD cast is presented along with a vertical profile

of temperature, salinity, and density anomaly in Fig. 21. Fig. 22 presents the

XBT data in the same form. In these two figures an asterisk next to a point in

the data listing indicates that the point is an interpolated value.

ACKNOWLEDGEMENTS

The station plan shown in Figure 1 was designed and provided to the Naval

Postgraduate School by Mike Kosro and Jane Huyer of Oregon State University.

This work was supported by the Office of Naval Research and the Naval

Postgraduate School Research Foundation.

18



tCIO

It 0

I9 4

1 #

q-4IU-

*Q a

0 0 00? aO, o 0

a 119



'Lf) Cl)

I III I Ii

° !"
a0

C\2)

co- 
0, )

cLo-,

I !

! I

* I

' * I

a oa U

toO,) *
a ,.,

a- ,

z Cy co)
COa CO)

0 001 002 00C 00- 00

(qp) @?jfss@Jd
20



T~ 2 :c( 0 co~ co c

ld*L\2 COc, C

Ola I S~ \ cv
C\1 C\2

L*- a Coa

E- 4 w 6I q~ q0

to LiO co coi co(nCC21 C\2 CV C' 02c c

I C21



/1114 0

Iti It I

cuo

.- ..- 0
QLho g

V, r4 4
E- W 0 S 0 N ok 09>

a S4
Iqp @I I@

a a22



100

cr, c?)

-j

04

z0001 00z 0OC OOv 00
(qp) 9Jflss@Jd

23



B~ iq I sl -4 3

in *.0 (6t
IN I~ ~ ~ Q4

U:1
0 1 O 0 000- 0

L0) issJ

~2



T-4
Lo - 1

It

Nl I

Sr4

SQ 0

'-41- V- CIO.

I qp aisa.
25U



CC)
I~ C?

Is

1 C?) L?)

C\2xr
S 04

r I

N 0 j C-.
0.-1 0 C

Ul v-4

v-4I

0 01% 00I0O o 0

Nqp aIss

* 26



C\C'I~ c1 1 \

-.-4

Is Il

I It

II I 5 ciC

C\Z-

C\2I

cr:L
v-4

cQ. C\ a~ \ VC

0 00 Io 000-..00

NP I ltss a
* S I 27



04

0

*44

a 0

0

Is 00

0 0,

001O 002; 000i 00-V 009 a1
(qp) aijnss@aId O

E- WL

"-4

28



CQ

0C I

CO C')C3 co

a Io

E-4

t En (qp) ;gJflSSJd

29



I I l| ||| | i | l E

I

I I I

IM ' a

'Z N2 (C\2 C\2 aC\d

03

_ I • i IIII I I I t

U)0 00 00 00 O 0
NI z

E- aqp @a a a

a p p30



m co

01 0U- tooN
w in

It to

Is4

* I I

I I * I cI

I II p
U E-4g

*Q31



C\2 ~)

C?)
co c~ 0r

-14 C)

LOV) 0

cocr

0

0 ~ ~~ 00I0 N0- 0

Iqp @Iss

I 32



Q co

0, co Cw0

ol C' ~ C20

. I . Il

0~~I 00I 0 OP o 0

al p ai ,ai

*I U33



V- co 
-*

%-44

C\L

0 bi

I- 
4 4

OOl 00 00 I 0 lV

U0 E-~ 0O a~ 00(qp) aJflss@-d 
$

P40

343



toI

-I I

*6 6 I
ci I

1-41-

o' 000. 060- 0
0'n 4q)ai s al

0') 35



Q U *

' a a t

liiaO
*1Lo a oa

us' *C\2 C\ aVC2C

0 00 Wa 00 0 0
*qp @a ,s@

~9:c? V~36



% %

IIWO4 CD

S U

CI

U- Is

00
9L.

1-4 Lo9

0. 00 9zO, o 0

0... h wvsajc

CO II37



C) co

0 LO

M Io

Ir. I U

to * ,

0 O 0 00 0- 0

LLp) 0jss~

I3



COC * I * c6 c

iio I

I CQ(DC

(0*

EO aa

0) C\ g
maLO

Co ~ c *L~C
E-1 t co C

Co CO c o o

ii, L ,

aqp ais~ac

**39



0- A

It Is

I~IA

co "
v-4-U

I I 0

*u r

If 0

* 4j

I 40



4.4

t-o

)-
Coto

* 0
*~ Q

to cr) cI
Ir co

z S-I

to,

I 441



0 1
N : c

C\2 Cw2 Na
I I)

to-
- I z

I IO

to~*

0 OO 00 00 oU 0

*( p I * * I S

I I * I 42



r- 19

00

III

S -

pa ao

co 0

MD-

0 00 00 00 00k00

'-4) ainssaiI

'-4 I 543



% %

*o~co

CD- M ) C,)

E- co
cr) 4Pr

U U)C

Co-
coI

0 OO a 00 p 00
.qp @asoc

I I a44



,- * a c
W ca c

I Is

L6 (0 c

:Y OD(0 C

>4 V--9VC
OD 0 c co c

N C\ 9 ~ 02
I I)

z

C- CID

o 00 00 a 0 o 0

a a aissai

a ~ a a5



toto 0

co 0

a In

V--l zo (0 *n

co~

I4

II

0 4

T-44

46



10*

CO-

T **
CI CO

Cf66

cc)

- CC)

0~o 0O 0 0 o 0
icr) GdssJ

'C47



GO~,

oo..

-~ lit I

-4a 0I OO 00 I 0 0- 0

u T til) ain s j

tO il48



a

_,l , , 1 4/4

I tU.

IY4
''1 I ui

E-4I W 0O 001* Ooz C

U E- (qp) n4

49

i l I I I l I I I I I I I I I I I i i
\



C14,

ODS

cIp) C@Jnss@J

I 50



i" " ,I I I I I I I I II J I I I • ii i

I* I !
I ,J*il If/ I

II I' I I
C) ,let

0 cc) ~ II 1

i I I I
'- O r I I I

ae II i

0 001 003 0C 0o 0oo oooo, o,, oI

(qp) onsa

51

-coili i l i i I I Ii i i i



I It

Cto %0

D0)

W"4

',

v-4 -4

52



0)0

'-4

E-~ 0 001 002 000 001 009
(qp) ai n SSDl d

53



h It

I*) LO (0Sc

- 'a -

E--4QKC 0 0I08 0 0- 0

0 CW) @g I I a

I5



Y-.4 * 4

0-CD 4
0)a 0))
0- -

S 4.

MC) GO

0 I

0)

0) 4 4

9 (9

0) .

-0 41' 49

to~

I -- I

rzlc) ainss@

~L 0 II



Figure 21. Vertical profiles of temperature, salinity, and density
anomaly for all CTD stations of cruise CTZI, with listing
of selected data points.
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Figure 22. Vertical profiles of temperature for all XBT stations of cruise
CTZ1, with listing of selected data points.
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